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All analysed species of puny fruits (red currant (Ribes rubrum L) variant Jonkheer 
van Tets, white currant (Ribes vulgare L.) variant Blanka, black currant (Ribes 
nigrum L.) variant Eva, blueberry (Vaccinium myrtilis) variant Berkeley, elderberry 
(Sambucus nigra L.) variant Sambo, hawthorn (Crataegus oxyacantha), mulberry 
(Morus nigra L.) genotypes M152 and M047) are natural sources of anthocyan 
pigments and vitamin C with a high antiradical activity. Due to the fact that the 
highest antiradical activity is not accompanied by the highest content of anthocyans 
and vitamin C in puny fruits, we suppose that the antiradical activity of plant 
materials is also connected with the presence of other compounds with antioxidant 
and antiradical activity. From our results follows that all studied puny fruits with a 
high antiradical activity increase the antioxidant value of human nutrition and also 
its prophylactic and medicinal effect. 
Key words: antioxidants, free radicals, anthocyans, vitamin C, antiradical activity, 
puny fruits.  
 
Introduction 
 
Nowadays, scientists in the biological and medical field of study are 
interested in the study of role of plant materials in human nutrition and the 
connection with their prophylactic and medicinal effect.  
The role of free radicals and active oxygen in the pathogenesis of human 
diseases including cancer, aging, and atherosclerosis has been recognised 
(Halliwell et al., 1992). Natural antioxidants such as vitamin C and vitamin E, as 
well as phenolic compounds, were found to be capable of reducing oxidative 
damage associated with many diseases (Pietta et al., 1998, Yagi, 1993). Therefore 
much attention has been focused on the use of antioxidants, especially natural 
antioxidants to protect from this damage due to free radicals.  
The medicinal properties of plants have been investigated, in the light of 
recent scientific developments, through out the world due to their potent 
pharmacological activities and economic viability. A great number of aromatic,   2
spicy, medicinal and other plants contain chemical compounds, exhibiting 
antioxidant properties. Sources of natural antioxidants are primarily, plant phenols 
that may occur in all parts of plants such as fruits, vegetables, nuts, seeds, leaves, 
roots and barks (Pratt and Hudson, 1990).  
According to Zsigó and Incze (2004) a large number of epidemiological 
studies have shown that vegetable and fruit consumption is associated with a 
reduced risk of many cancers and other chronic diseases.   
The aim of our research was to evaluate the antiradical properties of some 
species of puny fruits, focusing on their content of anthocyans and vitamin C, 
subsequently to elaborate their role in human nutrition as a possible natural source 
of antioxidants.   
 
Materials and Methods 
 
The subjects of our research were various species and variants of puny fruits 
that are widespread in the area of Slovakia: red currant (Ribes rubrum L) variant 
Jonkheer van Tets, white currant (Ribes vulgare L.) variant Blanka, black currant 
(Ribes nigrum L.) variant Eva, blueberry (Vaccinium myrtilis) variant Berkeley, 
elderberry (Sambucus nigra L.) variant Sambo, hawthorn (Crataegus oxyacantha), 
mulberry (Morus nigra L.) genotypes M152 and M047, which were provided by 
doc. Ing. Ján Brindza, CSc. from the Department of Genetics and Plant Breeding 
from Slovak Agricultural University in Nitra. The evaluation of content of 
anthocyans, vitamin C and antiradical activity were carried out under the 
supervision of Dr. Gilingerné Pankotai Mária in the laboratory of the University of 
Semmelweis in Budapest.  
 
A) Evaluation of content of anthocyans 
Principle of evaluation:  
Anthocyan pigments were stated after their extraction from solid materials 
with acidified ethanol or after direct solution of liquid samples with HCl in ethanol 
by spectrophotometric measurement of absorbantion in absorption maximum (by 
the method of Fuleki and Francis (1968)).  
 
B) Evaluation of antiradical activity- DPPH·method 
Principle of evaluation: 
To evaluate the antiradical activity, a method based on the reaction of 
antioxidants with a stable radical 2,2- diphenyl- 1- picrylhydrazyle (DPPH·) in 
methanol solution was used. The absorbance at 515.6 nm was measured at different 
time intervals using a Shimadzu 1601 UV-VIS spectrophotometer until the reaction 
reached a plateau. The absorbance of the DPPH without an antioxidant (control) 
was measured first. The decrease of absorbance in the course of time at 
characteristic wavelength is the evidence of reaction of the antioxidants from 
extracts with DPPH·, which signifies the antiradical activity of extracts (scavenge 
of DPPH·radicals). The value of antiradical activity is expressed via indicator EC50,   3
which shows the amount of antioxidants that is needed to decrease the 
concentration of antioxidants by 50 % (the method by Brand- Williams et al. 
(1995) and Sanchéz- Moreno et al. (1998). 
C) Evaluation of content of vitamin C: 
Principle of evaluation: 
The reduction property of ascorbic acid is used in this measurement. A basic 
solution is made from the chopped sample with phosphoric acid, which is filtered. 
Then Fe (III) ions are added, which are reduced to Fe (II)-ions by ascorbic acid. 
Thereinafter dipridyl reagent is added to the Fe (II)-ions, which results a red 
complex. The content of this complex is measured by spectrophotometer (a method 
by Lásztity and Törley, 1987). 
 
Results and Discussions 
 
According to the results of our research the antiradical activity of the 
analysed samples of puny fruits decreases in this following order: red currant 
(Ribes rubrum L) variant Jonkheer van Tets (0.4347 ± 0.292 g) > white currant 
(Ribes vulgare L.) variant Blanka (0.5773 ± 0.0130 g) > mulberries (Morus nigra 
L.) genotypes M152 (0.6261 ± 0.0082 g) > mulberries (Morus nigra L.) genotypes 
M047 (0.6985 ± 0.0955 g) > black currant (Ribes nigrum L.) variant Eva (0.7189 ± 
0.0948 g) > blueberries (Vaccinium myrtilis) variant Berkeley (0.7427 ± 0.0570 g) 
> elderberries (Sambucus nigra L.) variant Sambo (0.8262 ± 0.0015 g) > hawthorn 
(Crataegus oxyacantha) (0.8529 ± 0.0605 g).  
The following order of the content of anthocyans in observed puny fruits 
was determined by our results: elderberries (Sambucus nigra L.) variant Sambo 
(8.964 ± 0.072 g/kg
-1) > blueberries (Vaccinium myrtilis) variant Berkeley (5.26 ± 
0.31 g/kg
-1) > black currant (Ribes nigrum L.) variant Eva (3.428 ± 0.009 g/kg
-1) > 
mulberries (Morus nigra L.) genotypes M152 (2.59 ± 0.1 g/kg
-1) > mulberries of 
the genotype M047 (1.92 ± 0.14 g/kg
-1) > red currant (Ribes rubrum L) variant 
Jonkheer van Tets (0.5245 ± 0.0044 g/kg
-1) > white currant (Ribes vulgare L.) 
variant Blanka (0.118 ± 0.004 g/kg
-1) > hawthorn (Crataegus oxyacantha) (0.069 ± 
0.015 g/kg
-1) . 
By analysed samples of puny fruits it was determined the following order of 
the decrease of the content of C vitamin: elderberries (Sambucus nigra L.) variant 
Sambo (376.2 ± 3.96 mg/100g) > blueberries (Vaccinium myrtilis) variant Berkeley 
(123.47 ± 13.43 mg/100g) > black currant (Ribes nigrum L.) variant Eva (57.74 ± 
1.74 mg/100g) > mulberries (Morus nigra L.) genotypes M047 (46.77 ± 2.99 
mg/100g) > red currant (Ribes rubrum L)  variant Jonkheer van Tets (41.705 ± 
6.569 mg/100g) > hawthorn (Crataegus oxyacantha) (40.79 ± 4.59 mg/100g) > 
white currant (Ribes vulgare L.) variant Blanka  (33.72 ± 1.93 mg/100g) > 
mulberries (Morus nigra L.) genotypes M152 (30.52 ± 6.27 mg/100g).  
In the study of Pellegrini et al (2003) the ability of scavenging free radicals 
of 30 species of fruits and 34 species of vegetables was observed and the highest 
antioxidant activity was found out in puny fruits (especially in blackberries, red   4
currant and raspberries). We reached up also the similar  conclusion, that all 
analysed puny fruits prove a high antiradical ability. Red currant (Ribes rubrum L) 
variant Jonkheer van Tets and white currant (Ribes vulgare L.) variant Blanka have 
the highest antiradical activity, which is the evidence of their high capability to 
scavenge toxic free radicals. It is interesting that, these species of puny fruits have 
a high antiradical activity, but their content of anthocyans and vitamin C is 
relatively low among the analysed puny fruits. This fact is probably caused by the 
occurrence of other antioxidants presented in red and white currants. 
Our results are in accordance with the results of Määttä- Riihinen et al. 
(2004), too, according to their as a general rule for contents, the strongly coloured 
berries, black currant, bilberries, blueberries, bog whortleberries, crowberries, 
chokeberries and elderberries, contain high levels of anthocyans as pigments. We 
can connect this fact with our results, because the more coloured samples of 
analysed puny fruits show a higher concentration of anthocyans. It was found out, 
that elderberries provided the highest content of this pigment (8.964 ± 0.072 g/kg
-
1). Other species of observed puny fruits are characterised by a high content of 
anthocyan pigment, too. This fact is also confirmed by studies of Hannum (2004) 
and Carlsen (2003), in which a higher content of anthocyans and polyphenol 
compounds was evaluated in puny fruits then in other species of fruits and 
vegetables. 
The richest source of vitamin C from analysed puny fruits is elderberries, 
which contains 376.2 ± 3.96 mg.100g
-1 of this important antioxidant vitamin. Bratu 
et al. (2004) found out not only a large amount of carotenoids and anthocyans in 
elderberries, but also a high amount of ascorbic acid. The samples of mulberries 
(Morus nigra L.) genotypes M152 were demonstrated as the poorest natural source 
of this vitamin.   
Although, the samples of elderberries (Sambucus nigra L.) variant Sambo 
and blueberries (Vaccinium myrtilis) variant Berkeley are excellent sources of 
vitamin C and anthocyans, their antiradical activity reached up relatively low value 
among the analysed puny fruits. In spite of this fact, it is very important to 
emphasize their enormous high content of vitamin C and anthocyan pigment. 
Halliwell (1999) found out a high content of antioxidants in blueberries, as well. 
The samples of hawthorn have the lowest antiradical activity (0.8529 ± 
0.0605 g) and the lowest content of anthocyan pigments (0.069 ± 0.015 g/kg
-1) 
among the observed puny fruits.  
 
Conclusions 
 
All species of observed puny fruits are excellent sources of natural anthocyan 
pigments and vitamin C and they all show a high antiradical activity. From our 
results it follows that selected puny fruits have a high ability to scavenge toxic free 
radicals and they have a great deal to prevention of the civilisation diseases 
(including cardiovascular, oncological diseases, diabetes mellitus, etc.).  
Red currant (Ribes rubrum L) variant Jonkheer van Tets and white currant   5
(Ribes vulgare L.) variant Blanka have the highest antiradical activity, which is a 
strong evidence of their high capability to scavenge toxic free radicals. The 
samples of elderberries and blueberries contain the highest concentration of 
vitamin C and anthocyans, so they play an important role in human nutrition as 
natural sources of these nutritional compounds. The samples of hawthorn are the 
poorest source of anthocyans among the selected species of puny fruits and they 
have also the lowest antiradical activity.  
It is interesting, that the samples of puny fruits with the highest content of 
anthocyans and vitamin C have relatively low antiradical activity. We suppose that 
the antiradical activity of plant materials is formed with the presence of other 
compounds with antioxidant and antiradical activity.  
From our results it follows that all studied puny fruits with a high antiradical 
activity increase the antioxidant value of human nutrition and also its prophylactic 
and medicinal effect.  
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Toate speciile de fructe pădureţe analizate (coacăze roşii (Ribes rubrum L) varietatea 
Jokbeer von Tets, agrişe (Ribes vulgare L) varietatea Blanka, coacăze negre (Ribes nigrum 
L.) varietatea Eva, afine (Vaccinium myrtilis) varietatea Berkeley, măceşe (Cartaegus 
oxyacantha), mure (Morus nigra L.) genotipul M152 şi M047) sunt surse naturale de 
pigmenţi antocianici şi vitamina C cu activitate antiradical ridicată. Datorită faptului că 
activitatea antiradical cea mai mare la fructele pădureţe nu este însoţită de conţinutul 
ridicat de antociani şi vitamina C, am presupus că activitatea antiradical a plantelor este 
corelată cu prezenţa altor componente cu activitate antioxidativă  şi antiradical. Din 
rezultatele obţinute a reieşit că toate fructele pădureţe cu o activitate antiradical mare 
cresc valoarea antioxidativă a nutriţiei umane şi au totodată  şi un efect profilactic şi 
curativ. 
Cuvinte cheie: antioxidanţi, radicali liberi, antociani, vitamina C, activitate antiradical, 
fructe pădureţe 